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NOVELTY - A method for forming a thin film comprises forming a bank 
of alternate affinity bank layers and nonaffinity bank layers. The 
affinity bank layer is an inorganic material that has an affinity for a 
thin film material liquid. The nonaffinity bank layer is an organic 
material that exhibits a nonaffinity with the thin film material 
liquid. 

DETAILED DESCRIPTION - A method for forming a thin film comprises: 

(i) repeating the steps of: forming an affinity bank layer 
(111-lln) of an inorganic material (such as Si02) that exhibits an 
affinity with a thin film material liquid (130) and forming a 
nonaffinity bank layer (121-12n) of an organic material (such as 
resist) that exhibits a nonaffinity with the thin film material liquid 
(130) so that a bank (110) of alternate affinity bank layers and 
nonaffinity bank layers is formed; and 

(ii) filling the space between the banks with a thin film material 
liquid using an ink-jet and heat treatment so that an orderly 
arrangement of thin film layers is formed. 

USE - As a method for forming a multilayer thin film. 

ADVANTAGE - The film has a uniform thickness and the method reduces 



the cost necessary for affinity control, 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the cost needed for controlling affinity 

and to obtain a multi-layered thin film uniform in film thickness. 

SOLUTION: A bank 110 having affinitive bank layers and nonaffenitive bank 

layers stacked by turns is formed by repeating more than once a process for 

forming the affinitive bank layers 111 to lln of materials (inorganic 

material such as Si02) affinitive with thin film material liquid and a 

process for forming nonaffinitive bank layers 121 to 12n of materials 

(organic material such as result) nonaffinitive with the thin film material 

liquid. Lastly, the thin film material liquid is charged between banks by 

an ink jet system and thermally treated to stack thin film layers 131 to 

13n in order. 
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sa«*ma&#«fote *st« =t 0 caa«iss*iT 

#a8H4A>£B 12 1-12 n©«8ilTB 
af0ttA*>*Bl 11-1 lniffttWiHW?* 
4C£#!i?£L<. ■€-0*r»3it««HS. ^tLT© 

SH4A>?Bl 2 1-1 2 niLt, #'J-fSK. 7t 

«fcttlfiB*«fl:£*a£«at" * c £d<pIgg-C 

fcn. «B»a*Lfca£icftafttt/x>*ai lx 

«aais*aaT**-&, i±ii2n^7^vf- 

[0 0 2 9] *A>^Jlroj»*«*OJ:5CttJeT*. 
»TliMRfBttA>*l 1 3 1 T?*'*«*lC««lfDtt/t 
>?Bl 3 1 <73ff^dO»*. dflBlCttlSLT^JSSfl 

zmms 1 3 1 wi?*icB§i^«?ic^-5<fc^!cas-r5. 

•^£>±o/iTf4, #«*H4/0*B lix+i 
A*>*8l 2 x£J0*LfcJP*d x*«Ctl6CO»»C5l** 
LTJBsESnsaRB 1 3 x + 1 Wil^-fCBSP^ir^S 

j^icts^rro. «*.«•. astai 3 2 #a 



*#08¥ll-271753 

fntt/0*B 1 2 1 £SIfattA>?l 1 l 2££fH,£ 
a*dllC«aU>. a&B 1 3nOJi^.{i, #8Ja& 
A*>*B 1 2 n - 1 t«attA>d^JB l l n£££H-L 

ff2 5£T -5 £ * \Z M. a "C £ -5 . 

[0 0 3 0] &&±£L£«ffM&ttffMtffittJWItt 

4. aa#»s#«tt*©&i,»#*-cBa.siva>*« 
[0031] mm® 1 3 1 - 1 3 n «. -e-n-^n^iw 

£TSttB*a*.fctmTMfi!iSiva»*. WAtfa* 

rttc. B&£3^?£#R¥«<*aR#tt»£&aa 
aLfco. #fi££i;TiE?LKaiB*«?*aiB0tm 
*£*LT«a-r*. Mn&t) 7-7 j )i9iz*®mm 
mzmmtzms, &iSBiairasTm©Si44aB*3iE 

fc£aA*aftUv*ha*»tfT*. z 

ttB££aT&c>Tfc#8fdftB£te#jaiCKtt'&ft-S 
*><BT&«fct>>. &»gg 13 1-13 n<&a*te_hi£L 

fc^tz. *©»Ratc»i£;T«{£Bc»s8sn-a»* 
ifsaiutt/N* > * a £M?£H4A> ^ a l ta^ic 

[oo3 2] (aaaiaof^a) ±E/s>^©a«atc 
j:n«. &Boa*ft<ig-&aRBeaBLfc£B€a 

A*>? 1 1 0^±sElSBg!3SitUT«-5 

t. a«a«)»**«¥aft:sft*. ^aoawma* 

«©a**«aiirr-5«i5ic. #asntA>*B£©«tt 
BTttBK*m*#tti;#ft3fc*aR©»*#»*"*" 

#»«o«Bd»#|E«?Dtt/'C > i7 d t Ufatt/N- > f a <h o 

«actta-r*«fc5aasftTi-»si:. 2 

® £SSH4/\- > 7 jf t Ottawa L 3R«^iSOfBE® 

**A>i7as(caa«c.'ii5. ±w«cspaca5o-c* 
5. 

[0033] co«a«asffifflLfcSBTf4aKa*« 



T^?twi£i-tt75<f6i±T#. »saflr's©*st*<t»«:ia 

ltr*2:£A<T*a. 
[0 0 3 4] &IC*aa*ta*a«fcft«> 

/0*»SKIS (02 (a) -(d)) : /t>?#fi5 
XBIi. A*>*adcH I 0 0 K«fDtt/*>*Ji 111- 
1 1 nfcJ:tf#«»tt/t>*ll 2 1-12 n£»JiL 

t/o? 1 1 o*issmiT«^. s-fffifttt/\*> - 

?B 1 1 1 £A*>£ JgeSB l 0 0 (0 2 

(a) ) . *rt*ifctt*roi::J:-9T»&*a». pecv 
D (Plasma Enhanced Chemical Vapor Deposition) ?£. 
CVD (Chemical Vapor Deposition) j£. M^ffi. X 

3-F. n-^n-K y<f3-h. r-fy^-h) 
«*.tf**«#MroiSOG (Spin onGlass) 
(CcfcSS i 02RSxe>n-Sf£TJ£fi£-f5. gTJi 

©astt/o^i i i i ©d^tiiwag 1 3 1 <Dmwz 

JH 1 2 l-E^fifcT-S (13 2 (b) ) . *JRfiHSA>i7» 

fig. fiK#ffi*©££T/o?*tte#*H»*«»a 

*T*. #a»ttA>*a 1 2 1 ©**tt«l;:*a£ft 

s»K*ra«£ii t; < Ba*-HHrr3a*©»*K:T 

&t>-&izBfrtfinmm 1 3 2 tcaa* tc^^ipTisgH 
rwfi"r*.'*^T#*idtt/'{>^)ii 2 1 *W7. v 

£LTm&#ftm&Xy?>if?Z (02 
(c) ) . *«»tt/O*att*«*mT*0l/^:*h 

(a) t|S|*lc:»«#»>LTSOG*-ffiCtt*T-5 
(B2 (d) ) . Sfttt&®9*l*&C%W£.ft£aMt 

fcfcX£©a©TIC2fcSnT^*#afcftA'>?Jf 1 
2 1 <h rt<«?KJl 1 3 2 ICBS|5j«?IC;£-i> «fc 5 

K&m-zmmtz. &.mtB2 <b) ~ (d) ©i*§s 

A>?g l 2 njME«SftSJ:3K:«aT*. «±Sa< 
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*»«/0* 1 1 O*JH0**T»BLTL*3a»ST* 

[0 0 3 5] ±l5X§(C«fc0ia2 (e) CSTiSfcyt 
l l 0>A'>?-c°ffl|;tt£[HJgBl 0 1 *-»€>7i*«tig 

fi££ft*. CO»lcH3 (b) (c^Ti^lc. GOSB10 

0 ot/o* 1 1 o e>&®t<nmmtmmzit?zgLft 

[0 0 3 6] SIffllii (B3 (a) ) : ggjag 

1 0 0<fcA'>? l l 0©3-«£©»H#S*C»T*« 

HftTTOirtET'? X-7»a"C*o'T fc**E»HftT 

T©^aii7'7XTfflair*-3Tfe«kt/». sj^^x^ic 

^iLT(4CF 4 . SF 6 . CHF 3 ?OADy>^ 
[0 0 3 7] S«#»S3f©£*©aft#C*fLTSffi 

ajErsctTasct^TS-s. H4i:, 
aattatt^x-rjaaLfcae. 7y*it**t» 

* £ ©§-&£ !C «t o TJ^tt^ A< £*© ck o \Z L T£fc> -5* 

C£©T$-5-T>7) !C£f-f -5 &tt3T® -5. C©H 
tt. 77*M^LTCF 4 SffiIL, *««^£ 
LT#'M5K. ii»»tLTS i C 2 £ I TO (In 
dium-Tin- Oxide) £0^LT&-5. ffi©#a«;: - Pt>T 

fc*ft#*»T**a»a»Ta**£«i;TarcT*« 
^«#iaTta. *Mtm. >*>&«£©*! 

*i«*cj:4«^ajz«koa«#a4jj:t«ra»a 
£ t> izm&gtf%£? i*L7y 
t * -s t aa ffif c 7 y mit-stoft? &\ o at? j: ? 

^n*. LfzrfoT7-ym%{t'sy>rfMm'.zit*.&£<D 

&frT-m'&ltZtf*>77X^!l8 : l£-rZ>Zt'.Zjir). A'> 
^ 1 1 0*5i^A>^^B£S 1 0 0SS«ria4lCfift)T 
3fS©^«^ («fDtt) i;«MET*C£*<T*4. 
l24©«^rg^Jt (C F 4 /C F 4 +02= ' 5%~9 
0%) Z9>mT*z:£.\*m%<DfiiteM<nmii<§dz£-TZ 
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a** 3 osRTJcttsi^caBjaasti-s. 

[0 0 3 8] tt±O»*«t0**i6»!B-ett7y**ft: 

lcatL-^CD«S±!C/\'>i7^Et@l 0 OSWT-SSffi 

®m&£B> v-f^nSft. HjitKlft 

[0 0 3 9] 04*tfA*>*J&6ES 1 0 0 (G3S1.0 1O 
JSS) *IT0«®a9!««. «BH4A>i7»*S iO 
2. *WBtt/t>*JI*#iJ-f = HT»*Lt»d. ± . 
sS*®5aS!C=tO. SBIttftai 3 OiCttf-SSlftSte 

a > 27 »dciB> a > v m>tmma a- > 27 n 

[0 0 4 0] SRK&xa (S3 (b) -(d)) : 
SWBfiSlStt/O* 1 1 OTfflkftfcGDSl 0 1 ICS* 
«*m« £j«*3fe* t SSil/TtK 1ST* 

•5. »R##ai 3 OtLTtt. a^HlciifflT-5« 

[0041] §iHwa*^t5in sttMRJi 
icw^rr «fl:iic»j«s*iTH4)ioff*c± oust 

*. «TH<Z>3KJi 1 3 lTtt, to»&3IKJ:9iW«*;f 
»«EA» 6 ®U!&fttfm% L fc»OTJP**«f|flHt/^> £7 Jg 

1 1 1 ttommzitzxsitmizm&tinz 03 

(b) cofifcS) . -MiJ:D±©»igii 32-13nT 
tt. inSsMSic <fc 0 ffKtmttft S S«US^«t|K9S Lfc 

>'2>J§ i 2 x £&fDttA>27JB 1 1 x -r 1 tO^ii-fc 
J**08ffl*Ctt*j;3»cHK$tt.5 ' (B3 (c) 
(d) ) . 

[0 0 4 2] »K»»a££*T4#i££LTtt'f >2> 

ta*ir*, %mm7>) y9'.z&miznz>&?f2.'m<n&. 

ST3tS7?«ojftg^bT®-5. -T >27 vx y h£j£Tf| 
Mm**** LfcS. 3«#Ma~»sftLT»S# 
SrSfc^T* . -f>7vi7h SE§a y K b ttiti £ * 



x < -5 . z. <d a® rf$m%i\±/-\ >>?m\zfrfrz>t mm# 
rm feTicffisr 3 sssntA > 27 1 ©a±o»sfti 

ttA > 27 Jf i <n ma \Z S T»ft.T 5 . ftlltttftiKa £tt 

27 € & «fc tflSfott A > 27 1 1 £ * If L £ $ £ r o ft t 
SBSUtA* > 27 Jf i-€-fl)"lt±0#llSHt/X> 27 1 1 omft 

[0043] mA.n. mTmnmmm 1 3 1 tis. m 3 

(b) lC*T«t^lC-r>e7->*x-y SSIES^-y f 1 0 2 
^6»K#»ai 3 0$A>27 1 1 0Tffi£*l£[H]SBl 
0 1 C*»Ofi[|l£Tl!tfflrS. -eLTJD.^«ia*LT 

1 3 1 fffliWlII 1 3 2T 

tt. H3 (c) iZ^t^.OlZ-i >^"J^y hjCISg'N-y 
K 1 0 2*SMR*m«l 3 O ^^Kl 1 3 1 ±(C5STII 

®13 2(CT5. rtlS©«ia*WiUii'3n*t»j«S 

[0 0 4 4] >27yx7 hjatLTtttl'/v 

*^Tt>J:K (2l'/-7i-; h77^Ti4a^glC/X;P 

r*flE73t[K:»'3!M*:*«»(t5*iTV>«. 
in. 

[0 0 4 5] ±ELfci5lC*«a»»iCJ:ntf. # 
»mi^¥SIC^KgT«C<h75<-C€-o. s^7-y^^t 



(9) 
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tze6\Z'&%0) «k 7 fC^&Olg^Sis - < A*>? £ 
A' > ? ^5E® i © SfPtt * SJ'iSPT -5 d t d*T t 

[0046] mmmm 2 ) *%monmsm 2 «±e 

TA > £ $»tt. A> 7 Ttfcffl 6 tlfe«*Jc0TSOfiS» 

ft£3t«T£ J: 5 fc£ €. <$ -5 ffl&iciiffl $ at* 
[0 0 4 7] tjmi»«is cm 5 (a) ~ (c) ) : 

TlK»J*l8tt. n>9BOMl 0 0(CMfPttA*> 
*Jf 1 1 IZMftTZTM-C'&Z. siTJz&mMMt&l 

(a)) . &t»T.««*TOJI±(C/0*»ttfc£fe1*T 
1 4 0£t2tt£ (15 (b) ) . &UTS£«*m 
SSX-yf^U 1 4 0A*«g£njtiS«£S 

LT*l«*msi»*r* (B5 (c) ) . x-y?>^ 
Ste. tmo&niZ£t>-£TS&.?Z. Si02?W» 
h'7-fX-y^>^Wffi(C7-yK (HF) 

^±T«T@roSSH4A>i7JH 1 l#?gfi£$ 

tt*r* (us <d) ) . *v»-c*«*m«i±K:/x>^ 

JEM*l::£fc>t!-TV7.* l 4 2*»tti (15 (e) ) . 
*^TtS^B5l7f>^L, VX? l 4 lri<8B 
2tl1zmmzmLT1H&tt®Z®3kT5 (H5 

(f) ) . xy^>if^ma, ttno&mz&tiitxm 

>^<0ftSlC (NMP (N-/?;i/tfo'J K» ) #©X 
y^^iK^JBLfctfxy hX-j/^>^75qijBT£ 
£. £LhT#8?0ttA>?JIl 2 lAiJg5£$tt£. *H 

SgJgslT{i±l£^M^ffi 1 ©J:pK:#S8fDteA*>7JSf 

V X ? i L TftftttA > * g £ X y > -5 © Ttt 

> ? s ic & it i a- > ? nm t nwfr&rt > ? m \z s n z 
#-5. co±5CA->i7SjBfig-rn«. wsiJii^-ssf 



«$K±T*CtA<Tt*. w©A>27S®Jg#£ig 

*<T£S«fc Clefts. WiOli (05 (a) ~ (f) 
&&mtl®m®%. (MxtfnlHl) ®0iILT. A>?1 

io#n5 (g) <D£o\zKf&znz>. ^m^mnma 
£vmmBMi£xmiz-3^T\t±&nmMi& 1 tmmu 

[0 0 4 8] ±ELfc«fc5C**16»S2C:J:fttf. * 
[0 0 4 9] 

r. H6'tt*aw*/»7-7^;t^icafflLfcjus«o 

5fi2 0 OlCttWSM* 2 1 0*ffi]Atf?®*>i 
*T»*1*IC»bSI,. ttW»#2 i' 0TH2*l*B*« 
«'2 0 l.ic£fet»fli2 3 1 -2 3 3 «£«LT*WcSft 
tV>£>. SS2 0 0«*%^©A*>i7jg«ffi[cffi3L, 

ffi^FT^StlT^-S. ttSJgW2 1 0 «#B9!0!>/O 
7ICSSL. «fDttA>i7JitLTttBJi (Sfctt.«« 
2 11. #Sf0tt/\*>i7JliLT7*7 7^"7 

K'j^7.)i2 2 ii«snn>5. ffisgJi (staa 
^5. 777^vh>j^xi2 2 niM&*m-$ , a-#> 

fe^Ji® 2 3 1 (#) ; 2 3 2 (») . 2 3 3 (Hr ) tt 
*^?g©iWMIifcffi^L. ®^^2 0 1 

[0050] ±6E«fiXir c tn« > ^si^ (^/itt^SK 

n7 , 7yi'Th'Ji7X®22 ltfim&m&titW(al&& 

JI2 3 1~2 3 3*«¥at:»fiKSn*. C©^*. ^5 
$ ^>-fe t tS <b ti<± C t£ ^ mm&Tp $ ft 3 1 * -5 . 

[0 051] B7it*%m&&*&ma*m*m*;&t 
%?izmmiiznmm<Di§m&}8iMmT'3bz>. @7i:s 
ripic. ^a^wftjgjtjR^tt. ssjsffi3ooiz 

S^HS3 4 1 $6lCA>i7 3 1 0*ffi?fi£L. A*>^3 
1 0THKnfcGagB3 0 llCW8*IftS3 3 1 Z&Bi 
LTmtfLZtlT^Z. i#£3-7t^I9S3 5 1 ?Wg 
Bg$nT^5. ffi»Sffi3 0 01STFT. EIR. 

«f***Jiic«jisti. a«*S3 4 1 >£gm&3 5 1 

raiC*ESEMrapJte!C«j£SftTt>-5. jgeHmS3 4 1 
«ITO^€:0. 0 5ym~0. 2 y migaiL Tl 
JSStl. #<S#i»<$^3 3 !*>S©3t*J:tf**«a3 
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ft Gfi¥l 1-271753 



5 KC«fc-oS»3t*aiS5I«g!lBtp£$nTV»-5. A*>7 
3 1 0teT!3 1 1 t±S 3 2 1 tlCctOSUSStlT^ 
-5. TI3 1 m£ll¥^&WlCMfat4<75£SSU8# 

mj&znz. ±132 1 '.t^m^m&ttnizttmft&z 

3 «##En»OICJ:0%7tTSf.m. 0iJ;Ltf*U7 
xru>h*nu> (PPV) 3. teftOtinzo. 0 5 
ym~0. 2ymgg«!lT«*x£n*. &SWS3 
5 lttT^Sn^A'J^A (A I -L i) £0. ltf 
m~ 1. O^migaiLTMSns. 
CO 0 5 2] ±0?j£K=fctlii\ T13 1 1t5?*S¥« 
*I3 3 1 tM?ott7i<®^=i:5IC«B5!lS$n±S3 2 
1 3 3 1 £#?gfott$7KT J: ? icSBiP 

^^3t«LJD.S)i5!igrs<i:. ^£¥^#1 3 3 1 AWE. 

[0 0 5 3] ®8\t*%WZ%7jk%i&<Dti®¥m#mt 

0{CigB^mg4 4 L$eiCA'>i7 4 1 0*^6£U A> 
7 4 1 OTSstn^GflHM 0 1 !CiE?L^itS4 3 1.* 
«*MI#II4 3 2 £81LTIgl£$*TU.5. 

oT4SH4 5 id^5g$nr^-5. o 

0. ig0jm&4 4 1. 3 ^S€S4 

5 imiz®LT\t±si®7 on&mtm&iT'&z. a> 

7 4 10ttMfnt4jf4 1 1. 4 12i#aatti4 2 
1.4 2 2 £££2£«f LT«»**tlTt.V*. .«fttt 
14 1 lttiES.<ta«»-«f»W'«*3l#tf»»cjRftttO* 

•icto****** 4 2 1 nmm*m#tf 

E?l£&iil4 3 iiiiE?L*llS.T*5g^mS4 4 
m A ^E?L^^7ci £MX Siffc I TO (c i O'ttft ^ n 
[0 0 5 4] ±ie«fi£fCctriii'. Jg?atti4'i l^IETl 

«&&»4 3 1 i«*tt«***J:5»caffiffla*n. a» 

ft® 4 1 2 4 3 2 tafntt*t**«t3C 

aaifflasnTi»«v ^fc#$snti4 2 i #13111121 

14 3 1 ^W&^afttl 4 .3 2-i#»»tt**TJ:5l= 



»flfi/niS*m»*. CWfeJ6iE?L^iil4 3 1 43«tC/ 
4 3 2£-f >7vxy K7J5C!c«kr)5t«U 

jQ.^sas-r^i. ^n*'n^¥is!cjg5£^n5. rot 

AS. £ttSfi»*R±L. S*SH±»©»«ttS 
[0 0 5 5] a**7-7-f^^^S««UL5S3t*^CD 

*iSn±EciB5ra*c«3gBi(i-e**. mmm® 

[0 0.5 6] (*<nme>$tmm *xmit±BmmBm 
\zm%.2ftzzt\tr£<, *^B^coggOTsgsTa-*ic 

0g»OSftSl£22CEIlT*;:£tCJ:9.-«RJB 

>7©&ffl©*mTA->7£J&fiET SgfOttfcjpT 
*m^#8fttt**-r*m*-A*> 7 aBKJMrrS t £ 
T*^8fl©A>7*JKt£LTt>«fc^. fi*iA«\ vX^U 
>#*}3-)\,*?)\,X.mx—f-)l (C2H5OCH2 

CH2CH2OCH2CH2OCH3) ^»2-/t-7;u 

tDti7f^Xf^7?IJl/-h (FCF2) 8CH2 

CH 2 OOOCH = CH 2 ) tt, -tftifcTStt**^ 

[0 0 5 7] Sfc. ±E«!B»at47'7X-7jaac|RS 
tt-SfcOTtiftK. B4lC7FT«fc5t;:|3]-0*B$!lg£ 

©Tl;l&< . »JEO*r»IBHC*UTB4 i:^-f $?att© 

s^r $m* sirs m t «'* ^Tiu. wah 
c»L«»tt**r««i:#«fiittsjS-riwtta«x3 

•Mfttt*r»ftlfc*Lfc0d«#A6*i*. $b!CA'>7» 
[0 0 5 9] 



(II) 
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t^<8«**sfl:?rKcafptt*«fi»r*ct*«T* 

«B*«B«JlfiT**. CtilC=fcO. H-53:*»fiCt»S 

[BBf®fl*att9n 

[B 1 ] *£9J0Xtt«ft 1 Cft&BB8UI«lia®ffB 
BT&-5. 

IgSfrSBTi&S. 

Ig»r®B (tt«) 



£B*£©g£Jt<h&tta < h©BI$£I$i9!T'5ftttBT 

CB5] *£HQ*££&2£ft«BK£^j£®Ba 
lS©rMBT*-5. 

[B6] *58M**5-7-f^^t:afflLfcf[lfi«o»f 

[B7] *»H££^£llQWM¥*#£ftS?k:ag 
L7t^SgfiiiJ<7)K®BTS-5. 

CB8] *£H€8*&BQ#»¥«#£**?(UMJ 

[B9] a*©A>^»rtC*lt*WB.*ORWBT* 
*. 

[II 0] fi65fe(©A>7^Bj(C*5lt4HS*.©ltt^BT 

1 0 0. 20 0. 30 0. 400 A'>7^@ (S 
fi) 

101. 201.301,401 DO SB 

110. 210. 310. 410 A*>7 

iii~i in. 1 1 x 9 m 

12 1~12n. 12x #BfDttA>?B 

1 3 o &ntm« 

1 3 1 ~ 1 3 n . 1 3 x 

102 -f >?->i7 KSCsES^-y h* 





[Bl] 




(e) 




(12) 
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IH3] [H4J 




(f) 



is) 





(HI 0] 



asm* 




